In discussing a subject so vast as the management of advanced carcinoma of the rectum, it is necessary to have clearly in mind what is meant by "advanced" carcinoma; whether it be advanced by virtue of widespread metastases, advanced through nodal involvement or advanced by involvement of contiguous structures. This contribution will be limited to carcinoma of the rectum involving contiguous structures, accepting this as an advanced condition regardless of how small the initial lesion may be. I shall deal in particular with carcinoma on the anterior wall of the rectum involving the base of the bladder, seminal vesicles, prostate, or terminal ureter in such a way as to render anything but palliative operation in this area impossible. Only those cases will be considered who have this involvement of these contiguous structures yet have no evidence whatever of remote spread, metastases, physical depletion or other evidence .~which would render them inoperable or even suspect.~~V -~~~~~These latter have in the past been considered amenable only to palliative operations and the usual 100% local -l recurrence has been indeed testament to their irremova--. bility. The area between the 42.~~~-base of the bladder and the rectum is shown under lows. G+ e4 ;,jfipower magnification in Fig. 1 .
AA~~~~~It will at once be seen that to strip either from the other, in case of contiguous carcinoma, rectum. Nor4alanaomyshwinis impossible in a cancercurative sense.
Not infrequently one sees an operable carcinoma of the upper rectum or lower sigmoid adherent to some one neighbouring viscuswhether a ioop of smaHl FIGn lLow-power magnification of area between bladder and bowel, fundus of the bladder rectum Normal anatomy showing how impossible it would be to or even the abdominal wall. leave any margin of safety in the stripping ofcontiguous carcinoma. One frequently sees surgeons separating these from such contiguous structures and proceeding to radical resection. I believe this to be wrong. In my opinion it is very difficult to assuage the pangs of conscience by assuming that such adhesive mechanisms are perhaps largely inflammatory. If extirpative surgery is to be complete, then these structures should not be separated from the original carcinoma but should be resected with their contiguity undisturbed-whether it be the loop of small bowel, the fundus of the bladder, the uterus, or the abdominal wall musculature. Surely only by observance of such a doctrine can one hope to overcome the incidence of local recurrence so common in the past in resections of the left-sided colon and rectum (Fig. 1) .
Cancer of the stomach, for instance, may be compared with cancer of the rectum, in order to contrast the hopelessness of the one with the hopefulness of the other. One must agree DEC.-PROCTr. I that by comparison cancer of the rectum-is usually of lower grade, slower growth, later extension, locally invasive and frequently supervening upon some benign growth. Size means nothing: a very large carcinoma may defeat itself by the very exuberance of its own growth; while the smaller ulcerative, penetrating type may be minute by comparison, yet of higher grade and more fearful portent. Table I shows five-year survivals of both cancer of the stomach and cancer of the rectum over the last twenty years. It shows with great clarity the warm hopefulness of the one and the cold hopelessness of the other. This tremendous difference in outlook merely emphasizes what 1 believe to be an accepted fact: that the modern partial removal of a stomach, the site of carcinoma, does not fulfil the criteria of adequacy acceptable for cancer removal to-day. Gastric caicinoma -(3 6o4) Carcinoma of rectum -(53%) 13 . 192 I advocate complete extirpation of all contiguous structures to which an anterior wall rectal carcinoma may be attached, providing that it is possible, and only in those cases in whom there are no remote stigmata of carcinomatous spread and in whom all clinical forms of investigation such as chest plates, liver investigation, &c., are otherwise negative. It is not part of the purpose of this paper to advocate heroic massive resections of inoperable carcinoma with metastases in the hope of increasing the degree of palliation, but only in those cases where there is every hope of a permanent cure if the whole of the locally invaded area can be removed.
This presentation is based upon 9 such cases in which I have been able completely to remove the carcinoma locally invasive into the base of the bladder, prostate or vesicle and where there was no discernible evidence of remote involvement. In view of the splendid support which surgery nowadays receives from blood banks, plasma banks, improved anesthesia and antibiotics, one can approach such major procedures with greater confidence than has been possible in the past. The freeing of the bowel from the incubus of hostile bacteria has itself been a gigantic stride and the emphasis of pre-operative preparation of such cases bears little resemblance to the casual haste of yester year and justifies extensive one-stage procedures.
The problem of vascular control in such pelvic eviscerations in the male is much simplified if the arterial supply is attacked as a primary venture at its source. The inferior mesenteric artery with its terminal superior haemorrhoidal branch is first ligated and then it is my custom to place a ligature around each internal iliac artery just below the origin of the gluteal branch. This controls almost all of the arterial bleeding which one encounters in such eviscerations. While it does not control venous bleeding in any way, I have found that the venous bleeding is of little consequence if the arterial supply has been previously ligated. An X-ray picture of an injected internal iliac artery to show its distribution to the visceral elements of the pelvis is here shown. It clearly emphasizes the vast network of arterial anastomoses which occur around the base of the bladder and front of the rectum. Such a ligature is not difficult and is a time-saving device of great value (Fig. 2 ). I remove all the pelvic viscera intact, including the full lymphatic and venous drainage area of the rectum, the levatores ani right out to their source, the lateral ligaments of the rectum and all of the veins, nodes and ischiorectal fat pads in one complete block.
In the first series of six, I was at some pains to create a new floor for the abdominal viscera by the elevation of flaps from the sides as one does in routine abdominoperineal resections. In one or two instances, these flaps failed to hold and the speed with which the endothelialization of the bared walls of the pelvis developed amazed me-to the extent that I now no longer attempt to form a floor if it presents difficulties. I allow the small bowel to drop down where it may, knowing that full endothelialization of the pelvic walls will occur very rapidly. In a case of ordinary abdomino-perineal resection which subsequently required reopening for another cause and in which the floor had given way, the small bowel was down in the pelvis, a new endothelium had formed and there were scarcely any adhesions of consequence present at all. I believe that an experience such as this justifies the elimination of the floor which may become a difficult thing to create when the whole of the pelvic viscera have been removed.
Bilateral ureteral transplant into the bowel in the presence of colostomy produces a chain of miseries all its own, as the vast array of gadgets, plugs, tampons, trick colostomies and skin-grafted loop protrusions is surely testament. Having in my first few cases faced such difficulties, I decided to try and ameliorate the lot of those who must endure such a catastrophe as the price of continued existence. So, having transplanted the ureters into the cecum for other reasons many times hitherto, I deliberately transplanted both ureters into the cecum in one of these cases in the hope that the transport of the urine through the large bowel might result in reabsorption of much of its watery content. I did this in the belief that the colon would not absorb the deleterious products of urinary excretion to any degree. I have made a few interesting observations upon the electrolyte balance and fluid contents of bowels into which urine has been proximally transported. My object in using the c=cum is that it is nature's cesspool; it is a less active part of the bowel and water absorption takes place readily from the colon between the caecum and the point of exit of the colostomy. From such measurements as I have been able to devise, it is my belief that there is approximately a 300% less fluid efflux from such a colostomy than if the ureters are transplanted into the bowel immediately above the area which is exteriorized as a colostomy. Regardless of how much improvement there may be, however, it is definitely my opinion that no colostomy is leak proof if the bowel has to put up with a bilateral ureteral transplant, no matter into what area of bowel they may have been implanted. Some form of control is mandatory. In my own experience I have found that, while nothing is perfect, the one most frequently liked by patients and the one most often used, is the simple Foley bag type of urinary retention-catheter which can be inflated by the patient to his own requirements or his own sense of comfort. It is easily handled, easily replaced, not too expensive and, on the whole, remarkably efficient.
At times ill-considered statements have been made that a right-sided ureteral transplant is incompatible with life. I am at present convinced and have been for many years that this is not so. I have had one child survive for twenty-one years with 11 the urine going into the cxcum. I have repeatedly shown by radiological investigation that, when the ureters are implanted into the sigmoid in other types of cases, intravenous urogram dye excreted into the bowel can be seen to sluice around all the way into the caecum in any event, so that even a left-sided implant is no proof or safeguard against right-sided absorptive procedures. f have a different explanation for the frequent attacks of an acidotic state which some of these ureteral transplant cases develop, whether they be rightor left-sided. The sense of weakness, the sodium chloride resorption from the bowel, the low CO2 combining power, all are to be found in those cases in which there is a greater or lesser degree of incompetency of the ileo-cecal valve. It is in these cases, where such urinary contents are permitted to sluice back into the small bowel, that such electrolytic disturbance is most in evidence. While it is by no means an explanation of all of the phenomena, the cases in whom urine does go back into the small bowel have much more severe and frequent attacks of such acidotic states than do the others. It is my routine procedure in all such cases where urine is transported into the bowel to put them on a low chloride, low fluid intake, and to give them adequate quantities of sodium bicarbonate daily or as required. By such alkalinization and such dietary limitation of chlorides and fluids, with Foley bag local control, life can proceed on a very comfortable and equitable basis. I have made repeated investigations of the level of blood non-protein nitrogens in these cases. I have practically perfused the large bowel, in ordinary cases where a cecostomy is present, with the products of urinary excretion: urea, creatinine, &c., and failed to find any appreciable absorption of these substances from the large bowel regardless of what quantities or concentrations the bowel was so perfused. Careful investigations of CO2 combining power and sodium chloride retention or resorption have shown the two to run fairly closely parallel. It is my belief that an intelligent understanding of the etiological basis of these acidotic states can only lead to a regimen which adequately controls or prevents it.
Low Chloride High Alkali Diet.
The following foods may be used: Apple butter, berries, cabbage, chestnut, citrus fruit (except limes), corn (sweet), cucumber (fresh), currant (fresh), egg plant, figs (fresh), fruit juices (including prune juice), goat milk, grapes, jellies, maple syrup, mushrooms, onions, orchard fruit, parsnips, peppers (green), pomegranates, string beans, tapioca cream, water-melon, cornstarch, squash, tomato, tea, coffee, sugar, vinegar.
Foods to be avoided: Salt and all salt substitutes. Meat, fowl, fish in all forms, cheese, eggs, cream and milk except goat milk. Bread and all other cereal foods. Condiment and pickles. SUGGESTED MENU-Breakfast: I grapefruit, i cup boiled unsalted rice, 1 cup goat milk, sugar as desired, coffee.
Lunch: Fruit or vegetable salad, tapioca cream (using goat milk), tea and sugar. Dinner: Tomato juice, vegetable plate with cabbage, sweet corn, string beans, baked apple, goat milk, tea with sugar as desired.
Questions have been raised as to the degree of ascending infection which occurs in the transplant of the ureter into the cecum with its liquid contents, as opposed to the left-sided transplant. I believe that an ascending infection of a kidney only occurs if the ureter is partially obstructed; that if any form of clamp is used on the end of a ureter a pin-point opening of that ureter through a subsequent cicatricial contracture is almost inevitable and, that this fine jet requiring some force for its expulsion, occasions a certain amount of ureteral dilatation and minimal hydronephrosis and is the proving ground where ascending infection may develop. In my opinion, if the ureter is not too extensively mobilized, so that its peristalsis is not seriously interfered with, if its tip is shown at the time of implant to be well vascularized and pink, and if nothing is tied into the ureter which would assist in its drainage temporarily but eventually lead to a narrowing of its orifice, the degree to which urinary ascending infection occurs is wholly minimal. In these days of aureomycin, particularly of intravenous aureomycin, we have had almost complete control of all our cases of ureteral transplant from the standpoint of ascending infections ever since its use has been instituted. Without hesitation we place all such cases on intravenous aureomycin, and supporting oral aureomycin from the day the transplants are made into previously sterilized bowel. It is my belief that the infected transplanted ureter is an obstructed ureter and I believe the mucosa to mucosa transplant which enjoys such favour at this time is more likely to lead to such ultimate pin-point opening than is the freely clipped pendulous implant where no such suture interference with the terminal ureter is permitted.
It is highly probable that the use of defunctionalized bowel loops may entirely supplant the implant of ureters into faeces-containing boWel and that the patient may ultimately have to put up with two exteriorizations: one for the urine and one for fLeces, as the price of safety. CONCLUSION This presentation is made as a plea for the expansion of the scope of extirpative surgery of the rectum when small lesions, without remote spread, are invading by contiguity structures which can be removed and without which life need not be too formidable.
It is presented (1) as a record of my own method of transporting the ureters into the coccum rather than into the sigmoid and my reasons for so doing.
(2) In order to report the primary ligature of all arterial supply to the part in order to minimize the hemorrhage incident to such extensive removal. (3) To record my belief in the fact that the floor of the pelvis need not be reperitonealized: that the contact of the bowel with these raw surfaces will lead to its early endothelialization in much the same way as a large incisional hernia will endothelialize its walls. (4) It is presented in the belief that local infiltration of rectal carcinomata is as a rule of sufficiently low grade to warrant the most widespread removals in the interest of cure rather than palliation. It is my hope that some suggestions contained herein may lead others to develop perhaps a better operation which may in turn bring cure or amelioration of the sufferings of a group of people which has been considered amenable only to palliative surgery.
Dr. Michael R. Deddish, Memorial Centre for Cancer and Allied Diseases, New York, N.Y. Early in the twentieth century Ernest Miles published his concept, "A Method of Performing Abdomino-perineal Excision for Carcinoma of the Rectum and Terminal Portion of the Pelvic Colon". He was much concerned about residual disease found within the pelvis, after the commonly practised perineal excision of rectal cancer. From his observation and diligent examination of involved areas of lymphatic spread, a better reatment for cancer of the rectum has evolved.
In the years which have passed there have been many deviations from the Miles concept.
Some methods have contributed advances, others have been of negative value. Unfortunately, many limited resections are being perpetrated in the name of the Miles method. These procedures are particularly inadequate in removal of tissue about the inferior mesenteric vessels, the pelvic peritoneum, the levatores ani with their associated fascial structures, and the ischiorectal space contents. There is a constant sentiment among surgeons to preserve the anal sphincter mechanism at the expense of an inadequate resection. With all these thoughts in mind, and in view of reported statistics, f think we can state that the treatment of cancer of the rectum and resultant overall cure rate has become static.
The Colon and Rectal Service of the Memorial Hospital reports a 520% five-year survival rate in 423 patients having abdominoperineal resection of the rectum for cancer. The operative mortality rate was 5 7 %. During a detailed post-operative follow-up of our patients and surgical reexploration of those having residual disease, we have been impressed with certain findings.
A review of 150 patients having residual rectal cancer after abdominoperineal resection, revealed that 50% had initial findings limited to structures within the pelvis. The remaining 50% showed metastases to the liver, lungs, brain, bony skeleton and subcutaneous areas. It was quite apparent that a more extensive initial effort must be made to remove the primary rectal cancer and its regional lymphatic drainage areas. In the female, residual disease was frequently found in the genital tract, especially the posterior vagina, ovaries, and, in a few cases, the uterus. In the male, a common site of residual disease is within the thin fascia posterior to the seminal vesicles and the posterior prostate gland. Cancer in this area soon extends to the bladder base. Dr. Lyon Appleby of Vancouver, B.C., has so ably demonstrated this idea in his work. These pelvic extensions may be by lymphatic spread or by direct invasion. In my experience involvement of the obturator and hypogastric lymph nodes by metastatic rectal cancer and spread to the inguinal areas is more common than is generally recognized. I find also that there is lymphatic spread to the lymph nodes adjacent to the greater pelvic vessels, the lower abdominal aorta and vena cava. To correlate these findings with their probable routes of spread, a study of Rouviere's "Anatomy of the Human Lymphatic System" has been most helpful.
To set up a programme for a more radical attack on rectal cancer, it was necessary to designate a clinical criterion as to the type of lesion which would be so treated. Therefore, in the initial series, all annular rectal cancers, those circumscribed but deeply ulcerated, and small mucosal lesions with evidence of submucosal induration were considered as advanced disease. fn such advanced disease, with lesions at the pelvic peritoneal reflexion or below, the Miles type of abdominoperineal resection of the rectum is employed with the following modifications. The inferior mesenteric artery is ligated at the aorta or just below the left colic artery. The aortic sympathetic plexus is interrupted at the level of the transverse portion of the duodenum and the plexus, with the underlying para-aortic lymph nodes, is stripped distally to the bifurcation of the aorta (Fig. 1) . The dissection is continued to include the promontory, iliac, hypogastric and obturator lymph-node areas (Fig. 2) . In the female, bilateral salpingo-oophorectomy, total hysterectomy, dissection of the broad ligament contents and excision of the proximal half of the vagina are done. When there is definite invasion of the mid-portion of the vaginal tube, complete removal of the vagina is advocated. f believe the incidence of residual disease in these areas and organs justifies this radical approach (Figs. 3 and 4). fn the male, in anterior, infiltrating or annular lesions at the level of the seminal vesicles or posterior prostate, both vasa deferentia are interrupted above the seminal vesicles, and the vesicles with the posterior one-half or two-thirds of the prostate are removed with the rectum (Fig. 5 ).
In previously hysterectomized patients and male patients with invasion of the base of the urinary bladder by apparently localized disease, proctocystectomy with removal of the pelvic viscera must be done. The ureters may be implanted into the remaining large bowel or into an isolated segment of the large bowel. Dissection of the pelvic lymph nodes and those accompanying the great vessels of the lower abdomen should be done as part of the initial procedure. Inguinal lymphadenopathy may be dissected at a later stage.
In a series of 25 patients having abdomino-pelvic lymph-node dissections, 24% had metastases in nodes other than the intermesenteric and pararectal node groups (Table I) . Organs adherent to a cancer of the terminal portion of the pelvic colon and rectum should be resected. Radical removal of pelvic organs within the same lymphatic drainage area must be considered at the initial surgical procedure (Table II) . 
4;
Deeply ulcerated posterior lesions invading the sacrum have been treated by limited resection of the sacrum. Our results have been uniformly poor. However, some recent work by Drs. Coley and Higinbotham of the Memorial Hospital in the resection of the sacrum for sacral chordoma is encouraging. They have removed the distal three segments of the sacrum without apparent disability except for temporary rectal and bladder dysfunction. Hemipelvectomy should be considered when the lateral bony pelvis is involved.
Technically, radical resection of the rectum and dissection of adjacent lymphatic-bearing structures is more difficult in the male because of the smaller pelvic cavity and bleeding from the prostatovesical venous plexus. Obesity is a handicap in either sex.
There has been increased post-operative morbidity in these radical resections and node dissections for rectal cancer. This is particularly manifest in the urinary tract as bladder dysfunction, infection and azotemia. There have been no operative deaths in this series. Strict post-operative supervision is mandatory. A definite follow-up examination of every post-operative patient must be instituted. This should be at two to three month intervals for the first three years and at four to six month intervals for the remainder of the patient's life. Dr. Owen Wangensteen has recently stated that exploratory laparotomy to determine possible residual rectal and colon cancer should be advocated approximately six months after the initial surgical procedure. This criterion for re-exploration is supported by the results of an experimental series in his clinic. 20 patients having node-positive findings at the initial operation were re-explored, and 75 % were found to have residual disease. Certainly, when there is evidence of any possible residual disease, every effort should be made to determine its presence or extent and immediate treatment instituted. In recent years many gratifying results have been seen in re-operating these patients. When feasible, patients with solitary lung metastasis from rectal cancer should have thoracotomy and resection.
Non-resectable residual cancer within the lower abdomen and pelvis should have an attempt at palliation by high voltage or supervoltage X-ray therapy. This therapy should be accurately outlined after consultation between the surgeon and X-ray therapist at the patient's bedside. The response of residual rectal cancer to X-ray therapy cannot be predetermined by the differentiation of the tumour type and this criterion should not be used to withhold such treatment.
The use of X-ray to control infection and intrathecal alcohol as sensory nerve block have been, in our experience, the most effective palliative agents.
With our present physical methods, patients afflicted with rectal cancer might be given a greater extension of life, though I realize that a decade must elapse before results can assess the value of this type of surgery.
SUMMARY
(1) All annular rectal cancers, those circumscribed but deeply ulcerated, and small mucosal lesions with evidence of submucosal induration, are considered as advanced disease.
(2) The initial surgical attack on rectal cancer must widely remove the primary cancer, with any adherent organ and the regional lymph node-bearing tissues.
(3) A concept of the extent of lymphatic spread in rectal cancer to adjacent organs and abdominopelvic lymph nodes is suggested.
(4) Metastatic cancer has been demonstrated in lymph nodes outside the intermesenteric and pararectal groups in 24% of a clinically selected series.
(5) There has been increased morbidity in these extensive surgical procedures for removal of cancer of the rectum and terminal portion of the pelvic colon. Complications involve the urinary tract primarily.
(6) Strict post-operative follow-up and re-exploration for residual disease is advocated. Dr. James W. Morgan and Dr. John B. de C. M. Saunders, San Francisco: Preservation of Genito-Urinary Function in Rectal Resection The high frequency of genito-urinary difficulties after radical resection of the rectum for malignant disease is well known. Many writers have stated that the incidence of vesical dysfunction following resection is from 50% to 100%. These figures simply testify to the fact that the radical operation for cancer of the rectum is usually followed by bladder complications. Cuthbert Dukes stated that "catheterization is always necessary after operation, and whether the bladder is drained by a restrained or indwelling catheter, or by repeated passage of catheters, the hazard is incurred that a urethritis, cystitis, or even a pyelonephritis will develop as a sequel to the surgical treatment".
Measures for the control of these factors have been instituted by most surgeons. Preoperative attention to the urinary tract, the maintenance of rigid precautions in catheterization, and meticulous care in the details of operative procedure have been emphasized, but too little attention has been paid to the role of the bladder nerve supply, nor have proper measures been suggested for its preservation.
It is our opinion that the damage to the pelvic parasympathetic outflow is primarily responsible for the majority of the genito-urinary complications following reztal resection. The preservation of these nerves enables the surgeon to discard the catheter post-operatively in the majority, of cases and, furthermore, preserves sexual function in the male and reduces shoc1 in the operative procedure. Conservation of the parasympathetic outflow does not, in our experience, render resection less radical nor does it increase the hazard of recurrence.
The nerve supply to the genito-urinary apparatus is derived from three sources: somatic, sympathetic and parasympathetic. The somatic element from the pudendal nerves supplying the voluntary muscles we may dismiss as relatively unimportant to the topic under consideration except to observe that occasional injury to them has been reported with attendant incontinence, owing to the paresis of the urethral sphincter. The sympathetic pathway is well known in view of the great interest in the hypogastric plexus and presacral nerve.
The relations of the parasympathetic pathways are of much greater importance to the subject under discussion. Derived from S.2, 3, and 4, these nerves go to form a massive plexus on either side. Quite unlike the descriptions usually found in textbooks, these nerves sweep forward on the inside of the posterior lateral wall to surround the bladder neck.
The parasympathetic plexus is ensheathed in a distinct layer or condensation of pelvic connective tissue which lies anterior to the presacral fascia and lateral to or outside the fascia propria of the rectum. Division of the parasympathetic outflow results in inability to empty the bladder, to loss of muscular tone and to paralysis of the mechanism controlling the erectile tissues of the genitalia. The injury may be unilateral or bilateral. Animal experimentation and clinical experience have convinced us that afferent impulses from the bladder, so necessary to the emptying reflex, are carried exclusively by way of this system. The urinary dysfunction following excision is commonly due to destruction of this parasympathetic pathway and this destruction may be partial or complete. It is usually during the perineal stage or posterior resection that the nerves are torn. It is therefore important to recognize the plane in which these nerves lie and the technique of their isolation. It is necessary to remove the coccyx and once this has been excised, the operator encounters a thick sheath of fascia which is made up of the periosteum and the blended presacral layer of endopelvic fascia. A vertical mid-line incision through this sheath of fascia discloses a second and separate layer which is often, but incorrectly, regarded as the fascia propria of the rectum. Development of the plane between these two layers of fascia will only result in disruption of the nerves near the sacral foramina with attendant paralysis of the bladder to a greater or less degree.
If the second layer is carefully incised in a vertical direction, a plane of cleavage will be encountered which can be opened and extended laterally and forward with the aid of the operator's finger. Anterior to this space is the fascia of the rectum and the rectum itself. Development of the proper cleavage plane enables the surgeon to push the parasympathetic trunks out of harm's way and only the nerves which pass to the rectum are divided.
We submit an analysis of 269 operations performed in the past eleven years. The great majority, 184, were one-stage Miles' abdominoperineal excisions. The remaining 85 were either two-stage "Mummery" operations or posterior excisions somewhat similar to those performed by Jerome Lynch. The two latter procedures were used for patients who were poor operative risks and whose neoplasms were low down. Many of our patients had extensive involvement.
Of these patients, only 21 (7-8%) needed catheterization for more than seven days and of these, 15 had metastases to the vesicule seminales or other pelvic organs so that complete extirpation was not carried out. 155 patients (57 6 %) required no post-operative catheterization at all. It is to be emphasized that following the teachings of Miles, a catheter was never used during the operation, although every patient was catheterized prior to surgery. In our opinion an indwelling catheter is not necessary for proper dissection and only invites trouble.
It is difficult to evaluate the cases as to absence of shock but we feel that if the parasympathetic trunks are identified, retracted and not torn there is less operative shock. preservation of sexual function following operation is important, if only on a psychological basis. We were unable to obtain exact data in this regard but the great majority of the younger men have been questioned and if they told us the truth, they were unaffected by the operation and there was no loss of sexual power.
It is our opinion that it is the damage to the pelvic parasympathetic outflow which is primarily responsible for the majority of the genito-urinary complications following rectal resection.
Dr. I. G. Williams, St. Bartholomew's Hospital, London: The Use of Radiotherapy in the Treatment and Management of Inoperable Carcinoma of the Rectum. This contribution deals with adenocarcinoma, and squamous carcinoma of the anal canal has not been included. Radium therapy has extremely limited application, whilst the effects and results of 200 kV. deep X-ray therapy were so universally poor that their use has been abandoned, except perhaps in the treatment of the few patients with localized, superficial, most often perineal, post-operative recurrences. The difficulties with 200 kV. therapy are due to the fact that the difference in radiosensitivity of an adenocarcinoma, and the normal rectal mucosa is so slight that the reactions produced, severe, painful and prolonged in all cases, do not justify the very occasional benefit which may be obtained. Rays generated at higher voltages are essential, and our cases have been treated at one million volts.
Advantages.-(I) There is a greater depth dose, so that in proportion to the dosage on skin a greater percentage reaches a depth. Fewer fields have to be used in order to achieve a desired tumour dose, and thus less normal tissue is irradiated. Because of this the treatment is easier, more accurate and so more efficient.
(2) We do not consider that there is any proof of a greater differential biological action due to the shorter wavelength of the ray used.
The scope of radiotherapy is naturally greater than surgery for the inoperable case, for one can still attempt to eradicate the disease from the patient so long as it remains confined to a localized volume of tissue. Two questions thus arise: Can advanced but localized disease be eradicated? What degree of palliation can be expected in those that are not "cured"?
Before coming to these I would like to discuss two other aspects of radiotherapy: the severity of the treatment, and the risks and dangers involved.
The severity of treatment.-The treatment is a severe ordeal for the patient. It has to be carefully planned and carried out. The tumour-bearing region must be defined in a section of the body so that skin fields may be chosen, and the maximum radiation given to the tumour, with a minimum to the surrounding normal structures. Almost all patients experience some symptoms of the so-called general reaction, with lassitude, nausea and even vomiting and this may last the whole four to six weeks of treatment. After the second week local reactions in organs lying in the path of the beam add to the discomfort of the patient, radiation cystitis, colitis and vulvitis. The degree and frequency, of course, vary but most patients exhibit them to some extent. Blood changes occur, especially leucopenia and towards the end of treatment, skin reactions set in to add to the discomfort of the patient.
The hazards of radiation therapy.-These are due to the late changes. Reactions occurring during treatment can be managed, alleviated and dealt with, but the late ill-effects are serious.
Fibrosis: (1) Pelvic fibrosis (post-irradiation). This is manifest by pain due to involvement of the sacral and lumbar nerves. It may cripple a patient, a patient who otherwise shows no evidence of growth. It occurred in 6 of our cases, although one cannot of course be certain that growth is entirely absent in these cases.
(2) An anal stricture or stricture of the rectum at the site of the growth. This is due to two factors: (a) Destruction of the tissues of the bowel wall and its replacement by fibrous tissue.
(b) Radiation effects on the blood vessels causing a progressive endarteritis obliterans and resulting in further increase in the fibrous tissue in the bowel wall: a dense rigid stricture forms in which no mucosa can be recognized. The stricture has three complications.
(i) Chronic intestinal obstruction necessitating colostomy. This had to be done in two of our survivors-2 cases who had no clinical evidence of carcinoma three years after radiotherapy.
(ii) A chronic ulcer (necrosis) may develop. This mimics carcinoma very closely in its symptomatology and sigmoidoscopic appearance. One of our patients developed §uch an ulcer on the bowel wall twelve months after therapy.
(iii) Pelvic fibrosis may involve the ureters and cause a hydronephrosis. Fistula due to radiation necrosis of normal tissue or tumour. The commonest is, of course, rectovaginal and this occurred in 12 of our cases.
Necrosis: Chronic radiation necrosis. This occurred in 6 cases. Some of these are slight, an area of dry chronic ulceration on perineal skin showing the changes of chronic radio-Proceedings of the Royal Society of Medinine, dermatitis. Some were serious, with huge ulceration involving skin, sacrum, coccyx and perineal tissues. In the treatment of cancer, when the object is radical removal of the growth, radiation necrosis is a risk which has to be faced. The aim is, of course, to avoid it, for the patient is in a worse condition than if left alone to die from the cancer. It was commoner in earlier days when less was known about the agent we use, and its proper prescription. But in spite of the most careful planning and execution it still occasionally occurs, for patients vary, tissues vary, blood vessels vary. Radiation necrosis affects the surface tissues, which receive the highest dose, and the wound is plain for all the world to see, a horrible, painful, foul ulceration, resulting in chronic invalidism, existence and suffering prolonged. Its incidence is much less in recent years but we must be prepared for it when it does develop for it is a hazard which has to be faced the same as the morbidity and mortality of surgical treatment. Survival.-It will be appreciated that 140/167 or 84% were too advanced for any form of surgery, and even the early cases were unsuitable for any other form of treatment because of other factors. The average age was 62 years. 42 were over 70 years and 4 over 80 years of age. Adding up our stages 1, 2 and 3, in which the disease is still clinically confined to the pelvis, 35 out of 147 patients (24%) lived three years or over, but out of 127 patients who were treated before 1944-only 8 survive the five years.
RESULTS

Total
Taking all stages together of those alive Year  Year  10 are under 2nd  2 are under 7th  1  ,,  3rd  1  ,,  8th  2  ,,  4th  1  ,,  12th  2 ,, 6th
Twelve-year case.-Female, aged 41 when treated. Colostomy and laparotomy 1938. Carcinoma of rectum fixed to sacrum and local glandular metastases. Biopsy showed adenocarcinoma. Dose 5,000 r to whole mass in thirty-nine days.
Three years later colostomy closed, P.R. now slight stricture at site of lesion. Only complaint is due to an irritable bladder, and cystoscopic examination shows telangiectasia of the mucosa, but she is quite comfortable.
Eight-year case.-Male, aged 55 when treated. September 1941 colostomy. March 1942 told he had cancer. Discharged from the Royal Navy. Treated October 1942-5,800 r to whole pelvis in thirty-four days. At this time he was ill, in pain, and had had severe hemorrhages necessitating hospitalization. Back at work in four months and has worked since.
Seen May 15, 1950. Very well. He has no symptoms at all. Tight stricture of rectum but minimal skin changes. He had a growth completely encircling the bowel wall and filling its lumen.
We have histological proof of the destruction of the tumour in few cases, for we have not employed X-ray therapy as a pre-operative measure. The heavy radiation results in profound changes in the pelvic cellular tissues, as well as the skin and subcutaneous tissues, so that wound healing will be precarious. A woman aged 68 was treated for a carcinoma of the pelvirectal junction. The growth was clinically in an early stage, but she refused operation. Twelve months after treatment she commenced to have a return of rectal bleeding and sigmoidoscopy revealed a small ulcer at the site of the primary growth, which was thought to be a recurrence. A conservative excision was done, but the wounds never healed, she developed a coccygeal necrosis as well as frcal fistula and died from infection. Complete examination of the bowel revealed a small focus of adenocarcinoma embedded in dense fibrous tissue.
In January of this year a man aged 64 was operated on by Sir James Paterson Ross.
There was a large carcinoma of the rectum fixed to the bladder and prostate and so a c6los-tomy was done. We gave him a full course of irradiation 6,000 r to the whole tumour mass in six weeks. Three months later the growth was mobile and was removed by abdominoperineal operation. The operation was difficult, but healing was satisfactory. There had not been sufficient time for the full development of vascular radiation changes. Section of the ulcer shows a fibrotic ulcer on the anterior rectal wall, giving the impression of having been much larger, and having become shrunk en and fibrosed. Microscopically there was a process of diffuse fibrosis extending through the rectal wall into the surrounding tissue. At the ulcer edge were a few areas of apparently viable and well-differentiated adenocarcinoma.
The conclusion may therefore be drawn from these long survivors, from the clinical effects on the primary tumour (regression) and from histological evidence, that high-voltage radiation can affect the growth of adenocarcinoma of the rectum. This is an advance over other methods of radiotherapy but further than this I am not prepared to go at the presenttimie.
RECURRENT DISEASE 70 patients have been treated in twelve years for local recurrent carcinoma of the rectum following surgical treatment of the primary. Operations varied enormously but:
23 followed perineal excision, the average time since operation being twenty-two months, the longest four years and shortest six months.
18 followed abdominoperineal excision, the average interval being twenty-five months, the longest six years and the shortest three months. 19 of these 70 (or 27 %) lived three years or over, and 11 are alive to-day. Of these 1 is alive after six years.
Male aged 31. Abdominoperineal operation done by Mr. Naunton Morgan in Cairo in 1943. One year later he had a huge fungating growth the size of a fist around his colostomy and infiltrating the abdominal wall. There were also nodules along the rim of the pelvis. This was thought to be an implantation metastasis or a second primary carcinoma arising on a basis of polyposis. A transverse colostomy was done. He was treated by X-ray therapy. The growth regressed completely-he remains very well with two colostomies.
In 2 cases a local resection (wedge) of the bowel had been done for what was thought to be a papilloma. Both were malignant and recurred locally on the suture line as frank carcinomata. One is alive nine years and one six years since therapy. 3 are recent cases but 6 of these recurrent cases are over the five-year limit. What degree ofpalliation can we offer?
In the long-term survivors of whom there are 14, the patients are returned to normal life and occupations. 4 have not needed a colostomy, I has had a colostomy closed three years after therapy. All have some degree of chronic radiodermatitis of the perineal skin, in most symptomless. A man aged 51 had a perineal excision for carcinoma of the rectum by M r.
W. E. Tanner in 1944. In March 1945, seven months later, the perineal wound broke down to form a typical malignant ulcer, but no other metastases could be detected. He was treated to a tumiour dose of 5,500 r in forty days. He remains well, with a chronic perineal radiodermatitis and a small dry necrosis. He has been on full work, which entails considerable travelling.
All these are freed of symptoms due to the primary growth although occasionally some will complain of slight mucoid discharge. .A few complain of periodic irritability of the bladder due to chronic mucosal changes, but in our series bladder complications have not been sufficiently severe to be really uncomfortable.
The description of the relief of symptoms due to regression of the primary tumour is more difficult but it means so much to the patient to relieve him of symptoms such as pain, tenesmus, bleeding and discharge. From reading the case histories and following up these patients, I believe this can be achieved to a worth-while extent in some 600% of cases accepted for treatment. Thus a General Practitioner returned to his practice and worked for three years before dying, rapidly in the end, of metastases.
Another who had a proved metastasis in his liver lived eighteen months without symptoms due to his primary tumour. 2 patients, both over 80 years of age, lived two years without needing a colostomy, and died from heart failure completely free of rectal symptoms. One man with a recurrence in the stump following Hartmann's type of operation lived for four years for three and a half of which he was back on full work. A blacksmith with a perineal recurrence and inguinal node metastases returned to work symptom free for two years. An elderly clergyman was recently referred to me by Mr. E. W. Riches. This man (aged 78) had had a carcinoma of the bladder treated and now had a huge fungating carcinoma of the rectum. His life was a misery from rectal pain and bloody discharge. He was only treated six months ago, but is back at work, his only symptom being slight nocturnal frequency. He was sigmoidoscoped recently and the surgeon could find very little abnormal in the man's rectum -indeed but for the fact that he had examined him previously, he would never have known that he had had carcinoma there.
In a few patients skin, vaginal and perineal nodules have regressed, and in two a rectovaginal fistula closed after therapy.
One can, therefore, conclude that with high voltage therapy regression of the primary tumour can occur and symptoms of inoperable carcinoma of the rectum be relieved. This relief in a few cases can be long lasting, a prolonged comfortable life, not merely existence. The treatment is a severe trial for the patient, and unless carefully administered and controlled, it is capable of great harm. It can never be repeated. To have any value it must be a full radical course the first time. Some selection of cases is essential; for patients with very advanced disease especially with infection, other methods may bring equal relief by less trying treatment, and to attempt the hopeless is worse than useless.
Finally, I would like to say that many of these patients were treated and cared for by Mr. Ralph Phillips and In Group II there was, up to 1948, no case in which a combined excision of the rectum and bladder had been done. 4 of the 7 cases had had a panhysterectomy done together with abdominoperineal excision. Local fixity of the tumour is now not necessarily considered a contraindication to radical excision, which should be done on every possible occasion.
In Group III we have found treatment by diathermy a most valuable method of containing an accessible tumour. The woman who lived for fifty months attended for an obstructing carcinoma. Her heart condition precluded an extensive operation. Diathermy coagulation of the constricting tumour maintained her in good health (so far as her rectum was concerned) up to the time of her death from coronary thrombosis, and colostomy never had to be considered except as a remote possibility.
The results in Group IV emphasize the value of removing the primary tumour even when remote metastases are present. Particularly is this so in cases of involvement of the liver. Not only is life prolonged but the misery attendant on the primary lesion is done away with. The immediate risk from operation does not seem to be increased in that all 19 cases survived a radical excision.
The hopeless inoperable cases derived slight but significant relief from colostomy. It is probable that some would to-day have been submitted to a radical resection. Three were considerably improved for many months by high voltage X-ray therapy.
Of the purely symptomatic methods of treatment, intrathecal alcohol injections have been proved of value in relieving pain. They are usually repeated at intervals of six to twelve months.
Mr. A. Lawrence Abel, London:
The treatment of advanced cancer of the rectum is a problem of major surgery. Many cases seek our aid in a very advanced state and some have previously been labelled inoperable.
If, however, they are tackled in a spirit of great determination many such cases are found to be not only operable, but, in fact, curable.
Even if distant metastases are present an enormous improvement in the patient's general condition leading to greatly increased length of useful, happy and comfortable life, is gained by as radical an extirpation as possible of the local condition.
The following suggestions have proved helpful in coping with many of these difficult cases:
Investigations.-In addition to the usual tests of blood, urine, biopsy, &c., further investigations are advisable in all cases of advanced cancer of the rectum. A bimanual rectal and bimanual vaginal examination should be performed preferably under a general anesthetic. A cystoscopic examination and an intravenous pyelogram are also advisable as are X-rays of the lumbar spine, pelvis and thorax. General principles.-It is advisable never to do a blindcacostomy, or a blind colostomy.
Every effort should be made to adopt a more active attack than the mere performance of a colostomy. No surgeon should label a case as inoperable before a laparotomy has been performed, and preferably at the time of the laparotomy at least two surgeons should be present. In all cases which have an irremovable growth (at thepresent daythis is only 10%) everything possible should be done to avoid a colostomy. Surgical diathermy, for example, may be utilized to destroy sufficient of the growth to keep the lumen of the rectum patent. High voltage X-ray therapy may often, with advantage, be utilized to cause a shrinkage of the growth, and thus maintain adequate intestinal evacuation. Sometimes a combination of both these methods is advisable.
Types ofoperation.-The following types of operation are available in dealing with advanced cases of cancer of the rectum:
(1) The standard Miles' abdominoperineal excision (or modification).
(2) An extended Miles' operation in either one or two stages.
(3) Miles' (or extended Miles') operation plus part of female genitalia. The extended Miles' operation.-This consists of the standard Miles' operation extended upwards by mobilization of the third part of the duodenum, and ligature of the inferior mesenteric artery close to its origin from the abdominal aorta, followed by removal of the distal third of the transverse colon, all the descending colon, and of course the pelvic colon and rectum, as in the standard operation, with all associated lymph vessels and glands.
A question of extent.-When the natural tendency for the lymphatic vessels and glands to be affected in an upward direction is considered, the question obviously arises, should not
